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Benefits of NAEP 
Items

Free and 
Accessible

Rigorous

Inclusion of 
science 

practices

Available 
performance 

data

Available 
scoring 
Guides

Variety of 
Formats

Why NAEP Items?



• NAEP items include the 3-dimensions 

– Not always in the way the NGSS PEs call for 

– Sometimes almost identical

Meeting the Targets



2012: 
Publication 
of A 
Framework 
for K – 12 
Science 
Education

2013: 
Publication of 
Next 
Generation 
Science 
Standards

2014: 

NRC Report 
Published on 
Assessments 
for NGSS 
identifies 
NAEP as a 
potential 
exemplar 

2016:

16 States have 
adopted NGSS

15 States have 
adopted 
Framework-Based 
Standards

Montana adopts 
aligned standards 
September 2016

Science Standards 
Grade by Grade (2016) (here)

*Slide current as of 10/23/2016

http://opi.mt.gov/pdf/Standards/16ScienceStandardsByGrade.pdf


• Strong alignment 

– Rated a 3 for DCI and 3 for grade band

• NGSS Topic arrangement used to build 
cohesive sets.

Criterion for Item Sets

http://wat.wceruw.org/index.aspx

Standards
Assessment 

Items

Item

Identified

Standard
Other 

Standard

3
Excellent: this question clearly 
belongs in this category, we have no 
reservations about this



• Structure of Item Set Packets:

– Storyline from NGSS Topic Arrangement

– NGSS Topic Arrangement Page

– Evidence Statements for Individual Performance 
Expectations

– Items

(Repeats from NGSS Topic Arrangement Page for each topic in MS/HS 
and from the storyline page for each grade in Elem)

Item Sets



Item Set Structure

PDF Storyline from NGSS Topic Arrangement.

Performance Expectations

http://nextgenscience.org/sites/default/files/NGSS Combined Topics 11.8.13.pdf
http://nextgenscience.org/search-standards?keys=&type[]=performance_expectation


Item Set Structure

NGSS PE Evidence Statements click here

NGSS Aligned NAEP Science Items

http://nextgenscience.org/evidence-statements
https://sites.google.com/a/opiconnect.org/montananaep/resources/presentations/2016-mea-mft-educator-s-conference


High Quality

Foundation Boxes



• What evidence is required given the assessment 
target I am measuring?

• What are the key features that must be included in 
the item?

• Will this item allow for the production of the 
evidence I am seeking?

• Is there anything about this item that may make it 
more difficult to collect evidence from students?

Eliciting Evidence

Source: Smarter Balanced Assessment Consortium. 

Using Evidence-Centered Design to Guide Item Design. 



Item Features
Click here to access item.

MS-LS2-4. Construct an argument supported by 

empirical evidence that changes to physical or 

biological components of an ecosystem affect 

populations. 

[Clarification Statement: Emphasis is on recognizing 

patterns in data and making warranted inferences 

about changes in populations, and on evaluating 

empirical evidence supporting arguments about 

changes to ecosystems.]

A Framework for K-12 Science Education:

By the end of grade 8. Ecosystems are dynamic in 

nature; their characteristics can vary over time. 

Disruptions to any physical or biological component of 

an ecosystem can lead to shifts in all of its populations. 

Biodiversity describes the variety of species found in 

Earth’s terrestrial and oceanic ecosystems. The 

completeness or integrity of an ecosystem’s biodiversity 

is often used as a measure of its health.

Student provides a response that 
demonstrates a grasp of the interrelationships 
of the system by stating both predictions, 
and explanations. 
• Student provides an explanation for the 

algae is that it is not eaten because the 
small fish died out

• large fish starve because their food source 
(small fish) is gone.

http://nces.ed.gov/nationsreportcard/itmrlsx/portal.aspx?type=display&questionlist=2009-12S9:7&index=1&tab=ques
http://nces.ed.gov/nationsreportcard/itmrlsx/portal.aspx?type=display&questionlist=2009-12S9:7&index=1&tab=ques
http://nces.ed.gov/nationsreportcard/itmrlsx/portal.aspx?type=display&questionlist=2000-8S9:8&index=1&tab=ques


• Observable features of the student performance by the end of the course:

• Supported claims

• Students make a supported claim for their explanation. In their claim, students include the idea that 
changes to physical or biological components of an ecosystem can affect the populations living 
there. 

• Identifying scientific evidence

• Students identify and describe the evidence needed to support the claim, including: 

• Evidence of causal and correlational relationships between changes in the components of an 
ecosystem with the changes in populations.

• Evaluating and critiquing the evidence

• Students identify the necessary and sufficient evidence for supporting the claim. 

• Reasoning and synthesis

• Students use reasoning to connect the appropriate evidence to the claim and construct an oral or 
written argument about the causal relationship between physical and biological components of an 
ecosystem and changes in organism populations, based on patterns in the evidence. Argument 
describes a chain of reasoning such as:

• Specific changes in the physical or biological components of an ecosystem cause changes that 
can affect the survival and reproductive likelihood of organisms within that ecosystem (e.g., 
scarcity of food or the elimination of a predator will alter the survival and reproductive 
probability of some organisms).

Item Features

NGSS Evidence Statement

http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-LS2-4 Evidence Statements June 2015 asterisks.pdf


Purpose of Assessment

Assessment driven instruction is instruction that is guided by, and 
responsive to, information (data) we have about our students.  It 
will include both Summative and Formative assessment

SUMMATIVE
• Assessments OF Learning

– How much have students learned as of a particular point in time?
(After the learning has taken place)

FORMATIVE
• Assessments FOR Learning

– How can we use assessment information to help students learn more? 
(During the learning)



14

Summative
Provides evidence achievement  to 
certify student competence or 
program effectiveness

Formative uses of 
summative data
Use of summative evidence to inform 
what comes next for individuals or 
groups of students (CRT/NAEP 
released items)

Assessment for
learning
Use assessments to help 
students assess and 
adjust their own learning

Formative
Formal and informal processes teachers and 
students use to gather evidence to directly 
improve the learning of students assessed

Assessment for
learning
Use classroom 
assessments to inform 
teacher’s decisions

Balanced Assessment



How do you know?

What do these students know? What can these students do?

construct

analyze

predict

plan

explain

conduct observe

ask develop refute



• MS-ESS1-4. Construct 
a scientific 
explanation based on 
evidence from rock 
strata for how the 
geologic time scale is 
used to organize 
Earth’s 4.6-billion-
year-old history.

For Example



For Example



Item Considerations



Alignment

Standards

Curriculum Assessment

Classroom 
Content

Alignment 



Vertical and Horizontal Alignment 

Policy

Expectations Assessments

Practice

Student Outcomes

http://wat.wceruw.org/index.aspx



Evidence of Standard?



• Assess prior knowledge

– Content 

– Skills

• Assess application skills

– Content 

– Skills

Application 

Formative Classroom 
Assessment Techniques

• Kahoot pre/post tests

• Student-generated test 
questions

• KWL /KWHLAQ

• Minute paper

• Muddiest point

• One sentence summary

• Analogies

Angelo, T. and Cross. P (1993). Classroom Assessment 
Techniques: A Handbook for College Teachers. Second 
edition. 



• Considering the student knowledge needed in these standards 
and items, what implications to classroom practices emerge? 

• Are your assessments and classroom activities grade-level 
appropriate and rigorous in nature as the Framework calls for?

• Which skills do you elevate for these different topic 
arrangements?

• What language would make it into your assessment tools? 

• How might a focus on concepts versus topics inform your 
instruction?

Application 



• http://nces.ed.gov/nationsreportcard/nqt

Access the NQT

http://nces.ed.gov/nationsreportcard/nqt


Access SBTs

Explore 4 Technology and Engineering Literacy 

Scenario Based Tasks (SBTs):

• Develop an Online Exhibit about Chicago’s Water 

Pollution Problem in the 1800s

• Design a Safe Bike Lane

• Create an Ideal Iguana Habitat

• Create Content for a Website Promoting a Teen 

Recreation Center

Explore 9 Interactive Computer Tasks

https://www.nationsreportcard.gov/tel_2014/#tasks/overview
https://www.nationsreportcard.gov/tel_2014/#tasks/overview


Questions?

Ashley McGrath
NAEP State Coordinator

National Assessment of Educational Progress

Montana Office of Public Instruction 
406.444.3450

amcgrath@mt.gov

Location of Materials:
https://sites.google.com/a/opiconnect.org/montananaep/resources/

mailto:amcgrath@mt.gov
https://sites.google.com/a/opiconnect.org/montananaep/resources/

